Beneficial bacteria, often used as probiotics, play efficient role in providing protection against pathogenic microorganisms in humans. clinical and industrial fields. Clinically it is used to manufacture medicines, some hormones and industrially used for broad fermentations, etc. Studies are going on to use Lactobacillus in more broad ways, by improving strains, increasing specificity, making more effective and to find out some other characteristics to prepare them as more natural therapeutic modality.
Introduction
Despite of several antibiotic therapies, surgery, chemo preventive even radio therapeutic approaches diseases, like some microbial diseases and obvious cancer, show poor prognostic outcome. The main downfall of modern science nowaday is the lack of specificity. For example in the case of cancer, all the traditional cancer therapies, including various surgeries, hormonal therapies, immune therapies, etc. show a lack of efficacy in terms of long-term outcome because of their failure to target cancer cells and toxicity due to non-specific effects on normal cells [1] .
Bacteria and fungus may exert deleterious effects on their host in several ways, like conversion of toxic metabolites from ingested material, secretion of toxic substances directly into host, and trigger the inflammatory pathways. Alternative approaches try to boost normal body immune system to fight against those conditions. But a comparatively new strategy has arisen from the development of the field of "Microbiome" in treating different human diseases.
Beneficial bacteria mainly "probiotics" play efficient role in providing benefits to humans. During the past two decades, probiotic (health promoting) microorganisms mainly of genus Lactobacillus have been increasingly included in various types of food products, medicines etc., especially in fermented milk products [2] . Beneficial effects conferred by lactobacilli include inhibition of pathogenic organisms, such as Salmonella, Shigella, Helicobacter (causing gastric ulcer), Staphylococcus (causing Boils, impetigo, food poisoning, toxic shock syndrome, etc), Enterococcusm and pathogenic E. coli (causing Urinary Tract Infection (UTIs), endocarditis, bacteremia, wound infections, intra-abdominal, pelvic infections, etc.), Aspergillus niger (causing Aspergillosis, allergic reaction, fungal growth) etc. Lactobacillus is more highlighted for showing the anticancer effects on some cancer cell lines of human (HeLa, cervical, colon, gastric, AGS; HT-29;
breast, MCF-7), and on human normal cell line (human umbilical vein endothelial cells [HUVEC] ). Lactobacillus is so important because it exhibits desirable properties and activities with no significant cytotoxic effects. Overall, Lactobacillus showed favorable potential as a bioactive therapeutic agent [3] .
This article is focused to review some of the current findings highlighting anti-microbial and anti-tumor effect of some human beneficial bacteria. This will also indicate some important molecules which may show in future significant clinical and industrial applications. Here we have followed the given pattern of data collection strategy as shown in Figure 1 . [5] . Though it was not effective against some of the lactic acid bacteria including the organism with which it was associated, L. acidophilus 2181 [5] . Studies also show that Lactobacillus bacteriocin inhibits the growth of bacteria like Bacillus mycoides, Staphylococcus aureus, Proteus vulgaris and Streptococcus faecalis. Though Bacillus cereus, Bacillus amyloliquifaciens, Pseudomonas aeruginosa and Salmonella typhi shows resistant to the isolates producing antibacterial substances [6] . Another metabolite hydrogen peroxide (H 2 O 2 ) produced from Lactobacillus sp. inhibits the growth of E. coli and Bacillus sp. and the application of minimum concentration results in growth inhibition of many infectious bacteria like Gardnerella, Salmonella sp., Chlamydia, Trichomonas and Neisseria, isolated from cervicovaginal infections [7] . Lactobacillus also shows the ability to inhibit the formation of Staphylococcus sp. biofilm and also acts as an antibiofilm agent [8] . All reports prove that Lactobacillus has an effective anti-microbial activity.
Spectrum of Activities

Antimicrobial Activity of Lactobacillus
Antifungal Activity of Lactobacillus
Reports say that Lactobacilllus also has an effective antifungal activity. Studies show that Lactobacillus shows antifungal activity against some pathogenic fungus like R. solani and, F. oxysporum. The obtained results showed that the isolates were significantly active on both R. solani and F. oxysporum as compared to the control. It shows the growth inhibition (GI %) against both fungus ranges from 26.7% to 52.3%, and 17.1% to 51.2% respectively [2] . Strong antifungal activity of Lactobacillus brevis KR3, KR4, KR51 and KR53 against A. awamori and P. claviforme was detected in repeated (triplicate) tests. A full inhibition in most of the samples with A. niger and F. graminearum was also obtained. But exceptionally L. brevis KR53 shows no effects on A. niger and F. graminearum [9] Another study shows that Lactobacillus sp. inhibits the growth of fungus like A. fumigatus and A. niger spores and mycelia [10] .
Tumor Cell Migration Inhibition
Reports also show that Lactobacillus can inhibit tumor cell migration. Lactic acid bacteria (LAB) show effects on some specific types of cancers like colorectal cancer, liver cancer, bladder cancer, breast cancer, gastric cancer. Effect of Lactobacillus was also reported on some human cancer cell lines like [11] SNU-1 [12] SNU-C2A, a colon adenocarcinoma cell line [13] . DLD1, a colon adenocarcinoma cell line, a pseudo diploid human cell line with the chromosome number of 46, shows retarded migration in response to Lactobacillus [14] [15] [16] .
K562, a leukemia cell line. In K-562 cell line the stemline chromosome number is triploid, also shows appreciable decrease in migration under same bacterial activity [17] animal. The effect on cells from animal origin is more than human origin [38] .
Another study shows that concentrated filtrate of Lactobacillus acidophilus had a significant cytotoxic effect on growth of AMN cell line [39] .
Tumor Cell Proliferation Inhibition
Lactobacillus is capable to modulate cell proliferation and apoptosis. Such activities are useful for future cancer prevention strategies. In vitro studies have reported the anti-proliferative and pro-apoptotic effects of Lactobacillus in various cancer cell lines while in vivo studies have shown the inhibitory activity of probiotics on liver, bladder and colon tumors [40] . LAB has the probiotic characteristics including acid tolerance, l-lactate production and has the ability to attach with the epithelium cells. Lactobacillus acidophilus and Lactobacillus casei shows inhibitions of cell growth. In particular, the HK cells of Lactobacillus acidophilus appeared to be the most effective at inhibiting the growth of cancer cell 
Nature of Components Secreted by Those Beneficial Bacteria
All micro-organisms have some special components like metabolites, proteins, toxins, bacteriocins, etc. that are secreted to inhibit other micro-organisms, or to kill cells, inside the host cells or in vitro.
Antibiotic
Many bacteria produce some specific antibiotic to inhibit the growth of other microorganisms. Lactobacillus is one of them that produce antibiotics. Lactobacillus produces an antibiotic named peptide antibiotic. This peptide antibiotic leads to the antimicrobial activity. After purification and characterization of that antibiotic it is found that the peptide antibiotic is a bacteriocin antibiotic [4] .
Another antibiotic Acidolin is a low molecular weight molecule about approximately 200 Da. It is acidic in nature. It is highly hygroscopic and thermo stable and reported to possess a yellow-brown color, produced by Lactobacillus acidophilus that kill or inhibits other microorganisms mainly of gram positive and gram negative strains including both enteropathogens and sporeformers. It was not effective against some of the lactic acid bacteria including the organism with which it was associated, L. acidophilus 2181 [5] .
Bacteriocins
Lactobacillus sp. is capable to produce its specific biofilm and bacteriocin as well. 
Proteins
Various proteins contained in bacteria, or secreted from the bacteria are responsible for antimicrobial activity as well as antitumor activities. Studies show that the antimicrobial activity of Lactobacillus was responsible for the expression of heterologous protein. GFP expression was confirmed by the presence of a 27-kDa protein [54] . Another report shows that bacteriocins produced by lactic acid bacteria exert similar characteristics to microsins. These gene-encoded bacteriocins are peptides with low molecular weight (less than 60 amino acids) [55] . Lanthionine is reported a non-proteinogenic amino acid with the chemical for-
mula (HOOC-CH(NH2)-CH2-S-CH2-CH(NH2)-COOH). It is them on osulfide
analog of cystine, lanthionine is composed of two alanine residues that are crosslinked on their β-carbon atoms by a thioether linkage [59] . Class III is large 
Other Organic Secretions
Other organic compounds like some acids, polysaccrides, some metabolites, etc.
Lactobacillus is well known for its ability to produce lactic acid, acetic acid. The acids make the medium extremely acidic hence inhibit the growth of other mi- [39] . The chemicals and proteins we have just discussed, is summarized in Figure 2 . 
Molecular Mechanisms That Leads to the Activities
It is believed that the anti-microbial or anti-cancer activities by a microorganism exerted some basal intracellular mechanisms or some mode of actions. This section will highlight the mechanisms of some of the important metabolites, bacteriocins or proteins are discussed as follows. Peptide antibiotics are known for its anti-microbial and anti-cancerous activities. Examples are bacitracin, actinomycin, colistin, and polymyxin B. The mechanism of action of peptide antibiotic suggested by the model of Gregory et al. i.e. "polypeptides antibiotics induce the transient existence of a chaotic pore state by creating structural destruction and tensions when they situate in a lipid bilayer" [63] [64]. The detailed mechanisms of action of other polypeptide antibiotics are largely unknown but assuming it is directed to bacterial membranes [65] . Acidolin inhibits pathogenic microorganisms by preventing them from attaching or penetrating to the host cells. It is done by making the barrier effect of the intestinal mucosa stronger and releasing of metabolites that protects the gut. The metabolites may be arginine, glutamine, short-chain fatty acids, conjugated linoleic acids, etc. [66] . Bacteriocins produced by lactobacillus sp. not only can be divided on the basis of their structures, but also on the basis of their mode of action. Some of the members of class I i.e.
lantibiotic bacteriocins, such as nisin, reported to have a dual mode of action. The mode of action involves the binding of bacteriocin proteins to lipid II, and prevents the transport of peptidoglycan subunits to the cell wall, and therefore leads to the synthesis of incorrect cell wall, results in cell death. They can also use lipid II as a docking molecule that can initiate a process of pore formation and membrane insertion that leads to cell death. A two-peptide lantibiotic, e.g. lacticin 3147 that can have these dual activities with the distribution across two peptides, whereas mersacidin has only the lipid-II-binding activity, but it does not form pores. Generally class II peptides have a helical structure that is amphiphilic in nature, which helps them to insert into target cell membrane and leads cell death. Large bacteriolytic proteins like lysostaphin, can function directly on the Gram-positive cell wall, leading to death and lysis of the target cell [67] . Azurin is a copper containing redox anticancer protein. Azurin enters into the cytosol of cells and travels to the nucleus and increases the intracellular levels of p53 and Bax, which in turn triggers the release of cytochrome-c from mitochondria to the cytosol that activates the caspase cascade, and results inapoptotis [68] . Oxidative biocides like H 2 O 2 are reported to have multiple targets within a cell and the biomolecules present in the cells. The action includes disruption of membrane layers, enzyme inhibition, impaired energy production, oxidation of nucleosides, disruption of protein synthesis and finally cell death [69] . Other metabolites like lactic acid, acetic acid also exerts some basal mechanisms. They make the surrounding environments acidic that inhibits the growth of other microorganisms. So, naturally these molecules do not show any specificity in choosing their target cells, which may confer some physiological tissue damage.
But at the same time we should consider that the dose of these chemicals, produced by Lactobacillus is not of that level which can cause organ or systemic damage. This again indicates the usefulness of some therapeutic strategy which is already a component of normal microbial flora or our innate immune system.
Clinical and Industrial Implication
Lactobacillus is well known for its probiotic nature. Lactobacilli live in the urinary, digestive and genital tracts of humans. Lactobacillus prevents diarrhea in children, or bacterial vaginal infections, prevents infection from Helicobacter pylori, inflammatory diseases, Bowel syndromes, allergy and also improves mucosal immunity. However, it cannot prevent infections in urinary tract, ineffective against lactose intolerance, and yeast infections [70] [71]. Many Lactobacillus sp. having promising therapeutic properties like anti-inflammatory, antimicrobial, anti-cancerous and some other activities like prevents dental caries.
Lactobacillus produces metabolites lactic acid, acetic acid; hydrogen peroxide that inhibits growth other micro-organisms, hence prevents infection. Lactobacilli can also be used to restore particular physiological balance such as in the vaginal eco-system [72] . The antibacterial and antifungal activity of Lactobacillus is based on the production of bacteriocins and compounds with low-molecular weight that inhibits these microorganisms. Lactobacillus is also known for some antibiotics, peptides, insulin, etc. On the other hand Lactobacillus has many industrial applications. Lactobacillus fermentation is popular in industries to produce milk products, probiotics like yogurt. Other products like cheese, pickles, beer, wine, kimchi, cocoa, etc. Lactobacillus is also applied for food preservation as it has a effective antimicrobial activities.
Future Perspectives
In present world use of probiotics has received much importance as an inexpensive great remedy to curing disease as well as maintaining health. Probiotics are more highlighted due to its promising anti-microbial effects and due to presence of high nutrient contents. With the use of probiotics the use of antibiotics may be neglected as they lead to side effects. As discussed earlier that any treatments may be diseases or cancer needs high specificity. The lactobacillus may be used for specific reasons like its high specificity in future. Future research must investigate the mechanisms of infections by different microorganisms and how they can be prevented by probiotics. With this knowledge, optimal strains can be de- 
Conclusion
Lactobacillus is effectively beneficial to human welfare. The uses of probiotics cover a wide range of diseases and industrial applications. The use of probiotics in medical practice is rapidly increasing, as are studies that demonstrate the efficacy of probiotics. Lactobacillus has positive effects on anti-microbial, anti-cancer, anti-inflammatory, anti-diabetic activities. It prevents harmful infections by inhibiting some pathogenic bacteria. The probiotics like yogurt are useful Figure 3 . Lactobacillus sp. shows the discussed activities with some important secretory products: The above diagram is showing a glance of different types of secretory chemicals which actually confer the anti-microbial as well as anti-tumor activities.
for humans. Current researches are going on Lactobacillus to improve strains, making more effective and to find out some other effective characteristics. Collectively, the spectrum of the activities of probiotic organisms is increasing as an alternative and/or combinatorial therapeutics as well as a suitable vector to introduce target molecules within human body.
